Starting phenol 4 (3.48 g, 17.03 mmol) was dissolved in dry acetone (34.8 ml) and anhydrous potassium carbonate (4.80 g, 34.74 mmol) was added. Diethyl bromomalonate (14.6 ml, 86.67 mmol) was then added and a reflux condenser was attached to the flask. The reaction was refluxed for 14 hours until starting material was consumed. The potassium carbonate was filtered off and the reaction was diluted with diethyl ether and subsequently washed with brine and dried over sodium sulfate. The solvent was removed and the residue was purified with silica gel chromatography to give the malonyl ether 6 (4.30 g, 70%).
FT-IR (thin film/NaCl) 2917, 1743, 1595, 1466, 1195, 1078, 915 cm -1 ;
1 H NMR (400 MHz, CDCl 3 ) δ = 6.54 (s, 2H), 5.89 (ddt, J=6.4, 10.2, 16.6, 2H), 5.07 -4.98 (m, 4H), 4.75 (s, 1H), 4.32 -4.15 (m, 4H) , 3.70 (s, 3H), 3.38 (d, J=6.4, 4H) , 1.27 -1.23 (t, J=7.1, 6H) ; 13 C NMR (101 MHz, CDCl 3 ) δ = 166. 3, 156.3, 148.3, 136.9, 133.9, 116.5, 113.8, 81.9, 62.3, 55.5, 34.3, 14 (1.57 g, 41. 3 mmol) was placed in a flask and ether (37 mL) was added slowly at room temperature. To this slurry was added drop-wise a solution of starting material 6 (3.74 g, 10.33 mmol) and ether (4 mL) over ten minutes and the reaction was allowed to stir an additional 2 hours. The reaction was quenched by slow addition of ethyl acetate followed by water and 1 molar HCl. The reaction was then diluted with ether and washed with brine. The ether was concentrated and the oil was purified with silica gel chromatography to give diol (2.68 g, 93%).
FT-IR (thin film/NaCl) 3406, 2938, 1602, 1466, 1323, 1197, 1050, 915 cm -1 ;
1 H NMR (400 MHz, CDCl 3 ) δ = 6.58 (s, 2H), 5. 97 -5.83 (m, 2H), 5.11 -5.01 (m, 4H), 3.96 -3.90 (m, 1H), 3.87 (dd, J=4.7, 11.6, 2H), 3.79 (dd, J=4.1, 11.4, 2H), 3.72 (s, 3H), 3.41 -3.38 (m, 4H) , 2.64 (bs, 2H); 13 C NMR (101 MHz, CDCl 3 ) δ = 155. 8, 146.8, 137.0, 134.1, 116.5, 113.9, 82.1, 62.3, 55.6, 34.5 Starting diol (318 mg, 1.14 mmol) and triphenylphosphine (1.05 g, 4 .00 mmol) were dissolved in dry dichloromethane (11.4 ml) at 0 o C and carbon tetrabromide (1.33 g, 4.00 mmol) was then added. The ice bath was removed and the reaction was allowed to stir 12 hours to ensure completion. The reaction mixture was then concentrated and purified directly with silica gel chromatography to give pure dibromide 7 (427 mg, 92%).
FT-IR (thin film/NaCl) 2937, 1638, 1602, 1465, 1327, 1186, 1052, 915 cm -1 ;
1 H NMR (400 MHz, CDCl 3 ) δ = 6.59 (s, 2H), 6. 00 -5.84 (m, 2H), 5.20 -4.97 (m, 4H), 4.23 -4.19 (m, 1H), 3.74 (s, 3H), 3.73 (dd, J=3.7, 10.4, 2H), 3.64 (dd, J=3.7, 10.4, 2H), 3.42 -3.39 (m, 4H) ; 13 C NMR (126 MHz, CDCl 3 ) δ = 156. 2, 145.8, 136.7, 134.2, 116.8, 114.1, 79.5, 55.6, 34.7, 32.4 Dibromide 7 (19 mg, 0.048 mmol) was dissolved in dichloromethane (0.24 ml) and tetrabutylammonium iodide (20 mg, 0.053 mmol) was added. The reaction was cooled to -78 o C and boron trichloride solution (0.058 ml, 1M, 0.058 mmol) was added slowly. The reaction was then placed in a -10 o C bath and stirred two hours. When complete, the reaction was quenched with saturated sodium bicarbonate and extracted with dichloromethane. The organics were dried over sodium sulfate, concentrated and purified with silica gel chromatography to give phenol (15 mg, 80%).
FT-IR (thin film/NaCl) 3387, 2917, 1598, 1454, 1322, 916 cm -1 ;
1 H NMR (400 MHz, CDCl 3 ) δ = 6.53 (s, 2H), 6. 00 -5.82 (m, 2H), 5.18 -5.02 (m, 4H), 4.22 -4.19 (m, 1H), 3.72 (dd, J=6.2, 10.4, 2H), 3.63 (dd, J=6.2, 10.4, 2H), 3.40 -3.36 (m, 4H) ; 13 C NMR (101 MHz, CDCl 3 ) δ = 152. 2, 145.8, 136.6, 134.5, 116.9, 115.5, 79.5, 34.5, 32.3 Dibromide phenol (1.00 g, 2.56 mmol) was dissolved in dry methanol (23 ml) and cooled to 0 o C. Iodobenzene diacetate (0.908 g, 2.82 mmol) was added and the reaction turned bright yellow immediately. The reaction was concentrated and purified with a plug of silica gel to give pure dearomatized product 8 (1.01 g, 94%).
FT-IR (thin film/NaCl) 2977, 2944, 1675, 1640, 1427, 1294, 1102, 1061, 1037, 923 cm -1 ;
1 H NMR (400 MHz, CDCl 3 ) δ = 6.33 (s, 2H), 5. 90 -5.79 (m, 2H), 5.35 -5.19 (m, 4H), 3.83 (tt, J=3.3, 6.5, 1H), 3.62 -3.50 (m, 4H), 3.30 -3.17 (m, 2H) , 3.09 (s, 3H), 3.10 -2.99 (m, 2H); 13 C NMR (101 MHz, CDCl 3 ) δ = 184. 5, 157.2, 132.3, 130.5, 120.1, 98.4, 72.0, 51.6, 33.4, 33.0 Starting material 8 (46 mg, 0.110 mmol) was dissolved in freshly distilled toluene (11 ml) and was cooled to -78 o C. Tributyltin hydride (0.09 ml, 0.330 mmol) was added to the reaction followed by triethylborane (0.01 ml, 0.011 mmol). The reaction was allowed to stir 30 minutes and the bath was removed. After 30 additional minutes at room temperature, the reaction was concentrated and purified with silica gel chromatography to give mono cyclized product 9 (25 mg, 87%). 1, 159.5, 133.9, 133.9, 127.2, 119.3, 118.8, 105.3, 75.2, 52.6, 52.3, 44.3, 43.2, 39.3, 35.3, 21.4 Potassium iodide (1.26 g, 7. 62 mmol) and sodium hydride (0.112 g, 2.79 mmol) were mixed and dry DMF (25 ml) was added and cooled to -10 o C. The starting material 6 (0.92 g, 2.54 mmol) was dissolved in dry DMF (2 ml) and added slowly to the slurry. After complete addition, benzyl chloride (0.44 ml, 3.81 mmol) was added and the bath was removed. After 4 hours the reaction was diluted with ether and washed with distilled water. The ethereal solution was dried over sodium sulfate, concentrated and purified with silica gel chromatography to give benzylated product 11 (0.98 g, 85%).
FT-IR
FT-IR (thin film/NaCl) 3073, 2981, 2838, 1741, 1602, 1463, 1247, 1195, 1055, 914 156.5, 145.6, 136.8, 134.8, 130.5, 128.3, 128.1, 127.2, 116.7, 112.9, 88.6, 62.0, 55.5, 41.1, 35.4, 13.8 Lithium aluminum hydride (147 mg, 3.87 mmol) was added to a flask and dry ether (8.7 ml) was added carefully. Starting material 11 (875 mg, 1.94 mmol) was dissolved in ether (1 ml) and added drop-wise to the LAH solution over twenty minutes. The reaction was allowed to stir 1 hour and then quenched with ethyl acetate followed by water and 1 molar HCl. The product was extracted with ether, dried over sodium sulfate and concentrated to an oil. The oil was purified with silica gel chromatography to give pure diol 12 (700 mg, 98%).
FT-IR (thin film/NaCl) 3460, 2938, 1638, 1602, 1461, 1320, 1197, 1052, 915 155.9, 145.3, 136.9, 136.5, 135.9, 130.7, 128.5, 128.3, 116.9, 113.9, 86.4, 65.0, 55.5, 39.1, 35.7 Starting diol 12 (75 mg, 0.20 mmol) was dissolved in dry dichloromethane at 0 o C. Freshly distilled triethylamine (0.11 ml, 0.80 mmol) was added followed by drop-wise addition of methane sulfonyl chloride (0.04 ml, 0.44 mmol). The reaction was stirred ten minutes and then neutralized with saturated sodium bicarbonate and extracted with dichloromethane. The combined extracts were dried over sodium sulfate, concentrated and subjected to silica gel chromatography to yield bis-mesylate (81 mg, 76%). 4, 144.5, 136.6, 135.8, 134.1, 130.9, 128.8, 127.7, 117.4, 114.0, 81.8, 68.1, 55.7, 39.5, 37.5, 35.3 

___________________________________________________________________________________________________
Starting material (80 mg, 0.15 mmol) and tetrabutyl ammonium bromide (500 mg, 1.5 mmol) were dissolved in dioxane (1.6 ml) and sealed tightly in a small vial. The reaction was heated at 130 o C for 18 hours until TLC showed complete conversion. The solids were filtered and the solvent removed. The resulting residue was purified with silica gel chromatography to give dibromide 13 (65 mg, 86%).
FT-IR (thin film/NaCl) 3076, 2977, 2936, 1602, 1462, 1321, 1195, 1054, 997, 916 1, 136.8, 135.9, 135.2, 131.1, 128.4, 127.3, 117.1, 113.6, 82.5, 55.6, 41.3, 37.4, 35.6 Starting material 13 (25 mg, 0.051 mmol) and tris(pentaflurobenzene) borane (2.6 mg, 0.005 mmol) were mixed at room temperature and 0.5 ml of a 10% solution of triethylsilane (0.09 ml, 0.56 mmol) in dichloromethane (4.91 ml) was added. The reaction was allowed to stir 36 hours for complete consumption of starting material. The TES group was then removed by addition of DBU (0.006 ml, 0.051 mmol) and 0.5 ml of acetonitrile and stirring 5 minutes. The reaction was treated with saturated ammonium chloride and extracted with dichloromethane. The organics were then dried over sodium sulfate, concentrated down and purified with silica gel to give free phenol 14 (18 mg, 75%). 136.6, 136.3, 135.2, 131.1, 128.4, 127.4, 117.2, 115.1, 82.6, 41.4, 37.4, 35.4 
FT-IR
___________________________________________________________________________________________________
Starting phenol 14 (7.5 mg, 0.016 mmol) and anhydrous methanol (0.2 ml) were mixed at room temperature and iodobenzene diacetate (5 mg, 0.016 mmol) was added. The reaction was stirred five minutes and then the solvent was removed and the residue purified with silica gel chromatography to yield pure dearomatized bis-bromide 15 (6.0 mg, 75%). 184.7, 159.5, 135.2, 132.8, 131.1, 129.9, 128.8, 127.8, 120.0, 97.6, 81.5, 50.7, 41.8, 37.8, 33.8 Starting material 15 (40 mg, 0.078 mmol) was dissolved in dry toluene (1.57 ml) at room temperature and tris(trimethylsilyl)silane (0.07 ml, 0.235 mmol) was added followed by triethyl borane (0.07 ml, 0.07 mmol). The reaction was purged with air and subsequently stirred for 4 hours. The reaction was loaded directly onto a silica gel column and purified to provide the cyclized product 16 (20 mg, 73%). 
FT-IR
__________________________________________________________________________________________________
Starting material 16 (10 mg, 0.028 mmol) was dissolved in dry dichloromethane (2 ml) and to this was added Grubbs second generation catalyst (2.4 mg, 0.0028 mmol). Meanwhile, 2-methyl-propene (2 ml) was condensed into a pressure vessel at -78 o C and to this was added the starting material/Grubbs mixture. The pressure vessel was sealed and heated at 40 o C for 8 hours. The reaction was then removed from the bath and pressure was carefully allowed to escape. The remaining solution was filtered through a plug of silica gel with 30% ethyl acetate 70% hexanes to afford pure prenylated product 17 (10 mg, 87%).
FT-IR (thin film/NaCl) 2957, 2926, 2855, 1715, 1455, 1251, 1066, 841 cm -1 ;
1 H NMR (600 MHz, CDCl 3 ) δ = 7.25 -7.18 (m, 5H), 4.98 (t, J = 7.6, 2H), 3.69 (s, 3H), 2.94 (s, 2H), 2.37 (d, J = 13.3, 2H), 2.29 (d, J = 13.3, 2H), 2.27 (dd, J = 7.5, 13.9, 2H), 2.13 (dd, J = 7.6, 13.9, 2H), 1.70 -1.66 (m, 2H), 1.67 (s, 6H), 1.49 (s, 6H), 1.17 (d, J = 11.4, 2H); 13 C NMR (HSQC-AD/gHMBC-AD Derived 150 MHz, CDCl 3 ) δ = 211. 7, 136.7, 134.6, 129.9, 128.1, 126.5, 118.9, 108.3, 79.3, 55.2, 52.1, 46.8, 44.5, 42.3, 35.7, 26.0, 17.8 Starting ketone 17 (5 mg, 0.012 mmol) was dissolved in dry THF (0.25 mL) and cooled to 0 o C under nitrogen. A solution of LHMDS (1M, 0.06 mmol, 0.06 mL) was added over the course of 2 minutes. The reaction was allowed to stir 10 additional minutes before a 3:1 mixture of TMSCl:Et 3 N (0.06 mmol, 0.01 mL) was added and the reaction was allowed to warm to room temperature. After 30 minutes, the reaction was diluted with ether and washed with water. The combined organics were concentrated and purified with silica gel chromatography to give the TMS enol ether (5.0 mg, 85%). 6, 137.4, 133.9, 133.5, 130.1, 128.5, 128.1, 126.4, 125.7, 120.6, 119.9, 111.2, 108.6, 78.9, 54.2, 51.8, 47.7, 47.1, 45.1, 42.6, 37.7, 35.2, 34.6, 26.2, 26.1, 18.1, 18.0, 0.49 
FT-IR
__________________________________________________________________________________________________
The TMS enol ether (2.0 mg, 0.0042 mmol) was dissolved in dry DME (0.1 mL) and cooled to 0 o C under nitrogen. To this was added MeLi (0.04 mmol, 0.04 mL) and the reaction was allowed to stir for 5 minutes. Methyl iodide (0.04 mmol, 0.01 mL) was then added and the bath was removed. After 45 minutes at room temperature, the reaction was diluted with ether and washed with water. The combined organics were dried over sodium sulfate, concentrated and purified with silica gel chromatography to give the methylated product 18 (3.0 mg, 86%). 2, 136.9, 134.5, 134.5, 130.0, 129.9, 128.4, 128.2, 126.5, 119.1, 118.1, 108.9, 79.4, 55.4, 53.1, 51.7, 50.1, 45.6, 45.1, 42.8, 42.5, 35.8, 30.7, 26.0, 26.0, 17.9, 17.9, 13.8 The methyl groups on the prenyl chains were assigned by the existence of a NOE interaction between methyl group (16) and the vinyl proton (7). The NOE interactions that are most relevant to determining the stereochemical outcome of the experiment are indicated. The protons on the methoxy group have a correlation to the new methyl group (28) and the axial proton across the ring. In addition the protons on the other side of the bicyclic system (18, 19) were assigned by the relevant NOE interactions depicted. 
FT-IR
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